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1.  nayhe qbedemh“
1.1  o!, … …,

m=“%“ C! …=ƒ…= …   C ! *= ,"=…,  ,“2%L, %› "%L 
"% /, . %!,!%"=……%L "% / K=““ L…%", "% / “ … ƒ…= ,2 …/  
“% !›=…,  2" ! /. =“2,   

- ,!!, = ,  - %!% …,  ƒ …/. ƒ%… , % %!% %"
- n2"%  "%  ,ƒ %ƒ !, ! *, "% % %", *% % "
- n2"%  "% / ,ƒ C ="=2 …/. K=““ L…%".

1.2 Š .…, “*,  .=!=*2 !,“2,*,  

p=K%  =" …, :�   =. 8 K=! 
d=" …,  C!, "“=“/"=…,,:� -0,8 - 4 K=! 
Š C !=23!= C ! *= ,"= %L “! /:  +50C - +350C
Š C !=23!= %*!3›= ? L “! /:� =. +400C*
b/“%2= "“=“/"=…, :�  =. 9  
* C!, C! "/ …,, ƒ…= …,  - %K!=2,2 “  * o!%,ƒ"% ,2

.

2. lep{ aegno`qmnqŠh 
o !  …= = %  !=K%2 C% %…2=›3 , ""% 3 " .*“C 3=2= ,  
… %K.% , % "…, =2 …% C!% ,2=2  =……3  ,…“2!3* , . 
r  L2  %“%K%  "…, =…,  %K “C …,  K ƒ%C=“…%“2, 
C!% ›32% …% % , *%… …% % C% ƒ%"=2  .  .

2.1 r“ %"…/  %K%ƒ…= …, , C!, … /  " =……%L 
,…“2!3* ,,

 
.

3.Šp`mqonpŠhpnbj` h up`memhe
  

4. m`qnq h ecn ophm`dkefmnqŠh    
4.1 nC,“=…,  (q . !,“. 1 , 2)  
1.  b.% …%L * =C=…--, 2! “ “ 2*%L …= ".%  2!3K%C!%"% = 
   (!=ƒ !  L*, “ 2*, 1 )
2. g= ",›*= …= ".%
3. g= ",›*= …= "/.%
4. nK!=2…/L * =C=…
5. g= 3 *=   …= ,"=
6. g= 3 *=   “ ,"=
7. j!%… 2 L… 2!3K%C!%"% =
8. t, 2!3 ?=  “ 2*=
9. m=*%C,2 …/L ! ƒ !"3=!
10. c%!% “*=  “ 2  "% %“…=K› …, 
11. n2* = ?  3“2!%L“2"%   ƒ=?,2/ 2! .-=ƒ…% % %2%!=
12. b/* =2  ("*  / "/* )   % …%-=ƒ…% % %2%!= 
    (*!=“…/  “" 2 ?, “  ,… ,*=2%!/)
13. j=K  “ ", *%L % …%-=ƒ…% % ,“C% … …, 
m`: "/“%2= "“=“/"=…, 
mq: "/“%2= C% C%!=
 4.2 m=“%“  

- 0 …2!%K ›…/L, %!,ƒ%…2= …/L
- n …%“23C … =2/L
- q= %"“=“/"= ?,L
- `*“,= …/L "“=“/"= ?,L , …=C!=" ……/L "" !. != ,= …/L 
  …=C%!…/L C=2!3K*, “ "…32! …… L ! ƒ K%L.
- Š%! "/  3C %2… …, , %K “C ,"= ?,  ! 2, …%“2  "= =.
 

4.3  } *2!% ", =2

} *2!% ", =2  “ “3.,  !%2%!% , 2-C% “…/L.
)=“2%2=�   : 50 c  
q2=… =!2…%  …=C! › …,  * : 1~230b 
(%2* %… …,  @10%)    : 3~230/400b
q*%!%“2 �   :2900 1/ ,…
b,  ƒ=?,2/�     : IP44
j =““ ,ƒ%  ,,�    :B
b“2!% ……=  2 C %"=  ƒ=?,2=, ="2% =2, “*,L C ! ƒ=C3“* 
(   % …%-=ƒ…% %). j%… …“=2%!, "“2!% ……/L " * …3  
*%!%K*3 (   % …%-=ƒ…% %).
* !3 ,  …=C! › …,  - …= ƒ=*=ƒ.

4.4 o!,…= ›…%“2, (…= ƒ=*=ƒ)   
j% C *2 "“=“/"= ? % =… =, “%“2% ?,L ,ƒ:
7- 2!%"% % =… =, * =C=…= “ -, 2!%  …= …,›… L *%…  2!3K/, 
"“=“/"= ? % , …=C%!…% % C=2!3K*%"
g= ",›*,
nK!=2…/L * =C=…
l K!=……/L …=C%!…/L K=* , , ! ƒ !"3=!
n2* = ?  3“2!%L“2"%   ƒ=?,2/ 2! .-=ƒ…% % %2%!=
 
5.rqŠ`mnbj`  
2 "=!,=…2= 3“2=…%"*,:
m=“%“ " ! ›,  "“=“/"=…,  (“ . !,“. 1).
m=“%“ " ! ›,  C% = , ,ƒ …=*%C,2 …% % ! ƒ !"3=!= (q . !,“. 2 - C.9) 
, , %!% “*%L “ 2, "% %“…=K› …,  (C.10).

.

5.1 l%…2=›  

r“2=…%",2  …=“%“ " *% %“23C…%  “2 , ƒ=?,? ……%  %2 !,“*= 
ƒ= !ƒ=…, , , *=* %›…% K ,›  * “23 ƒ=K%!= "% /.
l%…2=› …= -3… = …2…3  C ,23 , , … C%“! “2" ……% …= C% , C!,
3“ %",,, 2% C%" !.…%“2  C% = %!,ƒ%…2= …=  , = *= . 
 
q2= ,%…=!…=  3“2=…%"*=: 

) ! ƒ 2 , ?,.“  %2" !“2,  " %C%!  ,“C% ƒ3  …=K%! K% 2%", 
= * , ",…2%" ,= . l8. 

l%K, …=  3“2=…%"*= (   % , % …%-=ƒ…% % ,“C% … …, ):  

e“ , 3K,…= "“=“/"=…,  K%  4 , ! *% … 3 2“  3“2=…%",2  
%C%!3   "“=“/"= ? % 2!3K%C!%"% =,   3!="…%" ,"=…,  …=“%“=. 

 
  

o!,…, =L2  "% "…, =…, , 2% "/“%2=, …= *%2%!%L 
…=.% ,2“  “2% %…2=›=, , 2 C !=23!= 
C ! *= ,"= %L ›, *%“2, ,ƒ … 2 "%ƒ %›…%“2, 
"“=“/"=…,  …=“%“=.  

b/“%2= o%2 !,  …=C%!= Š C !=23!= o%2 !, …=C%!= 
0  0  .".“2.   20 %q 0.20  .".“2.  

500 0.60  .".“2.    30 %q 0.40  .".“2.  
1000   1.15   .".“2.   40 %q 0.70  .".“2.  
1500  1.70   .".“2.   50 %q 1.20  .".“2.  
2000 2.20   .".“2.   
2500 2.65   .".“2.   
3000  3.20   .".“2.   

5.2  c, !=" , “*%  C% * …,

b“=“/"= ?,L , …=C%!…/L C=2!3K*,: 1", “ "…32! …… L ! ƒ K%L
-  o% “% ,… …,  “ C% %?  =… = “% “C,!= …%L =! =23!%L , , “ 
C% %?  2" ! %L 2!3K/.
- d,= 2! "“=“/"= ? % 2!3K%C!%"% = % › … K/2  …  …  
,= 2!= "“=“/"= ? % C=2!3K*=.

- h“C% ƒ%"=…,  “ 2 =2% % -, 2!= (!=ƒ !  L*, 1 ) C! %2"!=?= 2 
"%ƒ %›…%  C%"! › …,  …=“%“= *, , *= … , = *%L , , !3 , , 
,…%!% …/ , 2 = ,.
- o% "%ƒ %›…%“2,, “%*!=2,2  ,…3 %!,ƒ%…2= …% % 3 =“2*= 
"“=“/"= ? % 2!3K%C!%"% = , %" ,2  % ,…, 3 = C%2 !, 
=" …,  (*% …%, ƒ= ",›*,...).

- o!, C% “% ,… …,, 2!3K %K “C 2  ! 2, …%“2 , " C!%2,"…%  “ 3 =  
C!%…,*…%" …,  " 2!3K3 "%ƒ 3.= K3 2 =2  C!% ““3 "“=“/"=…, . 
- l%…2=› “,“2 /   ƒ=?,2/ %2 “3.% % .% = C! %2"!=?= 2 !,“* 
!=K%2/ …=“%“= "“3.3 . 
- o!, “% ,… …,, …=“%“= “ 2" ! /  2!3K%C!%"% % , … %K.% , % 
,“* ,2  C ! ="= %  …=C! › …,  …= …=“%“,   .2% % “ 3 2 
,“C% ƒ%"=2  %C%!3 , , .% 32 (q . !,“. 2).
 

.

,

.

 nC=“…%   ›,ƒ…,  

b/“%*%  . *2!, “*%  …=C! › …,

bmhl`mhe!

r*=ƒ=…,  …= 2! K%"=…, ,
… “%K …,  *%2%!/. % 32 C!," “2, * 
C%!  %K%!3 %"=…,  , , …=!3 …,  

! ›, %" % !=K%2/.  

o% C% 3 …,, %K%!3 %"=…,  3K ,2 “ , 2% C!, 2!=…“C%!2,!%"*  %…% …  K/ %
 C%"! › …%. b “ 3 =  %K…=!3› …,  *=*% %-2% - *2=  “% "“ , C! 2 …ƒ, , 
oK!=?=L2 “  * C ! "%ƒ ,*3.  

bmhl`mhe! e“ , … ……/L %…2=› 
%K%!3 %"=…,  …  C! 3“ %2! …, … %K.% , % 
“* = ,!%"=2  % " “3.%  “2  , ƒ=?,2,2  %2 
"%ƒ %›…/. 3 =!%" , K% % !% = "… … % 
"%ƒ L“2",  (“/!%“2 , ƒ= !ƒ=…, ...)
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5.3 } *2!%C% * …,   

       } *2!%C% * …,  % ›…% "/C% … 2 “  
*"= ,-, ,!%"=……/  . *2!,*%  , " 
“%%2" 2“2",, “ “2…/ , L“2"3 ?, , 
C!=", = , (%“%K ……% "K ,ƒ, K=““ L…%"). 

me g`ard|Še g`gelkhŠ| m`qnq
 

r“2=…=" ,"=L2  C! %.!=…,2  %2 !=ƒ!/"= C, 
ƒ=ƒ …, .     

- rK ,2 “ , 2% …=C! › …,  " “ 2, !="…% 220-240 b/50c . 
d   C% * …,  * * …%L *% % *  %2",…2,2  4 ",…2= 
*!/ *, * …%L *%!%K*,. 
- d   C% * …,  * “ 2, ,“C% ƒ3L2  3-C!%"% …%L *=K  “ 
g`gelkemhel.
- o!, C% * …,, . . ", =2   …=“%“= * “ 2, C% ƒ3L2 “  
“. %L …= C =2  (q . !,“. 3)
 

  

n …%-=ƒ…/L . *2!% ", =2
n …%-=ƒ…/L . . ", =2  %“…=? … "“2!% ……%L 2 ! . ƒ=?,2%L.
b “ 3 = , “ , b/ ,“C% ƒ3 2  3 ,…,2  “ 2 "% % C!%"% =,  
3 ,…,2  % › … “%%2" 2“2"%"=2  “3? “2"3 ?,  2! K%"=…, ,
C %?=  “ …,  % C!%"% %" % ›…= “%“2="  2  …  …  
3.1 2, = 2=* ›  % › … C!,“32“2"%"=2  C!%"%  ƒ=ƒ …, .

     

.

Š! .-=ƒ…/L . *2!% ", =2
 

 b/C% … …,  . *2!%C% * …,L % ›…% “%%2" 2“2"%"=2
“.  C! “2=" ……%L …= *!/ *  * …%L *%!%K*, (!,“.3).
} *2!%*=K  …  % › … *=“=2 “  2!3K.

   nK ƒ=2 …% ƒ=?,?=L2  C  . *2!%C,2=…,  
  ="2% =2% -C! %.!=…,2  " “%%2" 2“2",, “ 
  =……/ ,, C! “2=" ……/ , …= , ,*  . . 
  ", =2  . n ,K*, " . *2!%C% * …,, % 32
  C!," “2, * "/.% 3 …=“%“= ,ƒ “2!% .

     

6. bbnd b }jqokr`Š`0h~  
  

 
 p=K%2= …=“%“= "“3.3  “2!% % ƒ=C! ? …=, =›  " 
2 …,  … “*% *,. “ *3… . 

      

 e“ , …=“%“ C! …=ƒ…= …   %2"% = 
"% / ,ƒ C ="=2 …% % K=““ L…=, 2% "% 
"!   …=.%› …,  " K=““ L…  L 
.*“C 3=2= ,  …=“%“= ƒ=C! ? …=. 

  
   
    

6.1 m=C% … …,  "% %L ,  3 = …,  "%ƒ 3.=  

 

 m=“%“ " ! ›,  C% = , C%  =" …,  (q . !,“. 2)

- g=*!%L2  ƒ= ",›*3 …=C%!…% % 2!3K%C!%"% = (C.3), %2",…2,2  
  ƒ= 3 *3   …= ,"= (C.5). 
- n2*!%L2  …= =*“, 3  ƒ= ",›*3 "“=“/"= ? % 2!3K%C!%"% = 
  (C.2) , ƒ=C% …,2  …=“%“ "% %L.
- o%“  2% % *=* "% = “2 2 , C3ƒ/! *, "%ƒ 3.= C% …%“2  
  ,“ ƒ…32, ƒ=",…2,2  ƒ= 3 *3   …= ,"=.
 

 

m=“%“ " ! ›,  "“=“/"=…,  (q . !,“. 1) 

 

- rK ,2 “ , 2% "“  C!,…= ›…%“2,, C% “% ,… ……/  * 
…=C%!…% 3 2!3K%C!%"% 3, %2*!/2/ (*!=…/, ƒ= ",›*,, 
C% ,"…%L =… ).
- n2*!%L2  ƒ= ",›*3 …= ".%  …=“%“= (C. 2).
- n2",…2,2  ƒ= 3 *3   …= ,"= (C.5).
- g=C% …,2  …=“%“ 2 ,2!= , C ! *= ,"= %L “! / (*=* 

,…, 3 ) ! ƒ %2" !“2,    …= ,"=.
- o %2…% ƒ=",…2,2  ƒ= 3 *3.
- d% 2 . C%! C%*= …=“%“ …  …= … 2 C!% ““ “= %"“=“/"=…, , 
… %K.% , % !›=2  ( “ , .2% =… ) " !2,*= …% ,…%L …  

…  1 2!=  ,“.%  ?3  =“2  …=C%!…% % 2!3K%C!%"% = 
(“ . !,“. 4).
 6.2 j%…2!%  ƒ= …=C!=" …,  "!=? …,   

 

 

 Š! .-=ƒ…/L . *2!% ", =2

o% =L2  …= … “*% *% “ *3…  …=C! › …,  …= %2* = ?  
3“2!%L“2"% , 3K ,2 “ , 2% …=“%“ "!=?= 2“  C% 
…=C!=" …,  “2! *,, ,ƒ%K!=› ……%L …= "…32! …… L “2%!%…  
*!/ *, " …2,  2%!=. b C!%2,"…%  “ 3 =  C% … L2  

“2= , K/  2 -=ƒ/ …= * …%L *% % *  %2%!= , , 
…= %2* = ?  3“2!%L“2"  ,…,, . *2!%C,2=…, .  

6.3 o!,… ,C/ .*“C 3=2= ,,

 

m=“%“ …  % › … !=K%2=2  C!, …3 "%L C% =  
(C!, ƒ=*!/2%L ƒ= ",›*  …=C%!…% % 2!3K%C!%"% =) 
K%  5 ,…32. 
p *% … 3 =  ,…, = …=  C% = = = 80 /  
(1,3 / ,…).
 

n …%-=ƒ…/L . *2!% ", =2  

 
-

- b* ,2  …=“%“: "“2=" 2  ", *3 " !%ƒ 2*3 (ƒ= %!,2“  
,… ,*=2%!) , 3“2=…%",2  "/* =2  "* ./"/* . (!,“.1, C.12) 
" C%ƒ, ,  "I". 

 Š! .-=ƒ…/L . *2!% ", =2  

 

- b* ,2  …=“%“ C!, C% %?, %2* = ? % 3“2!%L“2"= …= ,…,, 
. *2!%C,2=…, . 

7.Šeu. naqkrfhb`mhe  

 

b% "!   .*“C 3=2= ,, …,*=*% % “C ,= …% % 2 .. %K“ 3›,"=…,  …  
2! K3 2“ . m %K.% , % C% !›,"=2  …=“%“ " ,“2%  “%“2% …,,. 
b “ 3 =  C!% % ›,2 …% % C!%“2%  …  ! *% … 3 2“  “ ,"=2  "% 3 
,ƒ …=“%“=, “ , !,“* ƒ= !ƒ=…,  ,“* …. b C!%2,"…%  “ 3 =  
“ L2  "% 3 ,ƒ …=“%“=, “… " ƒ= 3 *, (5) , (6); ƒ=",…2,2  ,. %K!=2…%, 
C!, .2%  …  C ! 2 ,"= .
 

 m  ƒ=K3 2  ƒ=C% …,2  …=“%“ "% %L C !  % ! …/  
"* …, . 

   

l%2%! K ƒ  “ =ƒ/"= ?,. . …2%" 

  

x=!,*%C% ,C…,*, “ =ƒ=…/ …= " “  “!%* “ 3›K/ , C%2% 3 " “ =ƒ*  …  
…3› = 2“ . 

    

Š%! "%  3C %2… …,  

 b% "!   .*“C 3=2= ,, …,*=*% % “C ,= …% % 2 .. %K“ 3›,"=…,  
2%! "% % 3C %2… …,  …  2! K3 2“ . p=K%2= …=“%“= "“3.3  “2!% % 
ƒ=C! ? …=.   

    

bmhl`mhe!

bmhl`mhe!
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o!, ,…/ 

a) m 2 . *2!%C,2=…,   

b) g=K %*,!%"=…% !=K%  *% “%  
c)  q!=K%2=  ƒ=?,2…/L 2 ! % =2 ,* % …%-=ƒ…% % 

. . ", =2     

a) q 2*= -, 2!= …  C% !3› …= " "% 3.   

b) j%!C3“ …=“%“ …  ƒ=C% … … "% %L.  

c) g=“%!, “  %K!=2…/L * =C=… 

d) g=“%!, =“  "“=“/"= ?=  “ 2*=  

e) q , *%  K% =  "/“%2= "“=“/"=…,   

f) f, *%“2 , ƒ=C% … ?=  …=%“, 
"/K!% …= " …=C%!…/L  2!3K%C!%"%
"% "!   "“=“/"=…, 

  

g) g= 3 *=   …= ,"= ƒ=*!/2= …  
C% …%“2 .  

 

   

h) b%ƒ 3. …  "/"% ,2“  ! ƒ …=C%!…/L 
2!3K%C!%"%  "% "!   "“=“/"=…, , 2=* 
*=* …=C%!…/L 2!3K%C!%"%  ƒ=*!/2 , , 
ƒ=C% … … "% %L.  

i ) b%ƒ 3. "% "“=“/"= ? L 2!3K .

   

 

a) m %“2=2% …%  …=C! › …,  

b) h…%!% …/  2 = ƒ=“%!, , …=“%“

c) n*!3›= ?=  2 C !=23!= C! "/ = 2
 400q.

a) l%2%! "!=?= 2“  …… ,  
% › … (ƒ=“%! … ,…%!% …/ , 2 = ,, 

… %“2=2%* C,2=…, ) 

b) l%2%! … ,“C!=" …

c )l%2%! (2! .-=ƒ…/L) "!=?= 2“  " 
%K!=2…3  “2%!%…3.

a) Š ! %!  (2! .-=ƒ…% ) …=“2!% …% …= 
“ =K/L 2%* 

 

b) m,ƒ*%  …=C! › …,    

c) nK!/" -=ƒ/   

d) m ,“C!="…% 2 ! %!  (2! .-=ƒ…% )     

a) m  “%K …= "/“%2= "“=“/"=…,  (m`) 

b) d,= 2! "“=“/"= ? % 2!3K%C!%"% = 
…  ,= 2!= "“=“/"= ? %

C=2!3K*= 

c)  b“=“/"= ?,  “ 2*= , 2!3K%C!%"%  
=“2, …% ƒ=“%! …/ 

8 . bnglnfm{e mehqop`bmnqŠh    
o! ›   %“ %2! 2  …=“%“, …  ƒ=K3 2  %2* ,2  C,2=…, .  

m ,“C!="…%“2

8.1 } . ", =2  …  
"!=?= 2“ 

 

8.2  m 2 "“=“/"=…, 

8.3 } . ", =2  
C ! ! “ 

   

8.4 q =K=  C% = = 

 

8.5 } . ", =2  
%2* , “ 

  

8.6 m !="…% !…=  C% = =   

r“2!=… …,   

a) o!%" !,2  . *2!%C,2=…, .     

b) n ,“2,2 .
c) o% %› =2 , C%*= . . ", =2  %. = ,2“ . 

a) o% !3ƒ,2  “ 2*3 " "% 3 ( ,…, 3  …= 70 “ ). r2 › ,2  =…  !3ƒ% , “ , …3›…%.    ôèëüòðà     

b)  g=C% …,2  …=“%“ C ! *= ,"= %L ›, *%“2 . 

c)  n ,“2,2  * =C=….   

d)  n ,“2,2  “ 2*3.  

e)  o!%" !,2       
f) g=C% …,2  …=“%“ ƒ=…%"%. o!, ƒ=C3“*  !›=2  …=C%!…/L 2!3K%C!%"%  " !2,*= …% 

   

g ) g=2 …32  % 3C%!= ƒ= 3 *3   …= ,"=

h) n2*!/2  "“  C% “% ,… ……/  * …=C%!…% 3 2!3K%C!%"% 3 C!,…= ›…%“2, (*!=…, 
ƒ= ",›*3, C% ,"% …/L =… ) , , "/ ,2  "% 3 ,ƒ 2!3K%C!%"% =. 

i) o!%" ! 2  C %2…%“2  "“=“/"= ? L 2!3K/.

a)  o!%" !,2  …=C! › …,  …= * =. %2%!=, %…% % ›…% %2* %… 2 “  …  K%   …= 
10% %2 …% ,…= …% % ƒ…= …, . o!%" !,2  2=*›   . *2!%C% * …, . 

 

b)  p=ƒ%K!=2  …=“%“ , % ,“2,2 .

c)  l%2%! C! 3“ %2! …   !=K%2/ C!, 2 C !=23!  …  "/  400q.

a)  p=ƒ%K!=2  …=“%“ , 3“2!=…,2  "%ƒ…,* 3  C!%K 3.  

b) g= …,2  …= …%"/L. 

c) o% … 2  “2= , K/  2 -=ƒ/ …= * …%L *% % *  . . ", =2   , , 
%2* = ?  3“2!%L“2" .  

a)  o!%" !,2  “, 3 2%*= C!, C% %?, = C ! 2!= , 3“2=…%",2  ƒ…= …, , 3*=ƒ=……%  …= 
2=K , *  “ 2 .…, “*, , =……/ ,.  

b) o!%" !,2  …=C! › …,  , “ …,  C!%"% %" . *2!%*=K  . 

c) o!%" !,2  , ƒ= …,2  *=K  C!, … %K.% , %“2,.  

d)  g= …,2

a)  q %…2,!%"=2  ƒ=…%"% “ 3 2%  ,ƒ %› ……/. " ,…“2!3* ,, ! *% … = ,L.  

b)  d,= 2!/ % ›…/ “%"C= =2 .     

c)   p=ƒ%K!=2  , % ,“2,2 .     

bmhl`mhe!


